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Discussion and Decision
1 Introduction
In R18 NR NTN enhancement WI, one of the RAN1 objectives is network verified UE location. In last RAN2 meeting, the following agreements were made on network verified UE location. 
	Agreements:

1. RAN2 assumes that the network is able to compute possible UE locations independently from the GNSS location reported by UE

2. RAN2 assumes that the UE location verification procedure can be triggered by the CN and it is up to the CN to decide when to trigger the procedure

3. RAN2 should consider in priority the NGSO case with earth moving and earth fixed beams for the definition of the UE location verification procedure

4. Multi-connectivity involving multiple NTN NG-RAN nodes or NTN NG-RAN node and TN NG-RAN node is not part of the Rel-18 study on UE location verification

5. RAN2 assumes that the verification of the consistency (within 5-10 km) between the actual reported UE location with the UE location(s) computed by the network is up to the 5GC. (this doesn’t mean that RAN2 has nothing to do for this WI objective)


In this contribution, we provide our views on network verified UE location.
2 Discussion

In NR NTN, a radio cell generally has much larger coverage than a typical terrestrial network cell. This may introduce the ambiguity of associating a UE with a corresponding core network. When an NTN cell covers the areas of more than one country, the improper association between a UE and a core network may lead to a sequence of issues, e.g., emergency call, lawful intercept, public warning and charging/billing. 

To address these issues, it is required that UE in an NTN cell reports its location information to network to facilitate the association of the UE with a proper core network. UE’s location information can be acquired via GNSS measurement. It is assumed in Release 17 NR NTN that UE has the GNSS capability, which is used for the UE to achieve the uplink time and frequency synchronization. This assumption is also made for Release 18 NR NTN UE. In summary, UE is able to acquire its location via GNSS measurement. 

In NR terrestrial network positioning methods, it is generally assumed that at least three gNBs are involved in the positioning procedure. For example, a UE’s location is estimated based on the RTT between UE and three gNBs. 

In NTN network verified UE location in R18 NR NTN WI, the scenario of single satellite (or HAPS) in view by the UE at a time is considered with higher priority. It is agreed that 3GPP defined RAT dependent positioning methods are considered as starting point for the study on network verified UE location in case of NGSO scenario. 

In NGSO scenario, satellite moves and hence creates a series of virtual gNB locations. This facilitates the application of NR positioning schemes. However, this assumption does not apply to GSO scenario. In GSO scenario, the satellite has static location, and multiple virtual gNB locations are infeasible. Hence, the RAT dependent positioning methods are not applicable to a single GSO scenario. 

Observation 1: RAT dependent positioning methods are not applicable to a single GSO scenario. 

In the last RAN1 meeting, the performance of various RAT dependent positioning methods for a single NGSO scenario was evaluated. For the multi-RTT positioning method for a single LEO-600 scenario, the positioning accuracy of less than 10 km can be achieved within about 10 seconds up to 508 seconds. For DL-TDOA positioning method for a single LEO-600 scenario, the positioning accuracy of less than 10 km can be achieved within about 20 seconds up to 180 seconds.
Although there is no regulatory requirement on latency for lawful intercept, public warning and charging and tariff notifications, it is mentioned in [5] that a typical emergency call set-up is less than a second and the delay for UE location determination should not impact significantly this communication set-up time. 

There is a gap between 1 second of a typical emergency call set-up duration and more than 10 seconds duration for RAT dependent positioning methods. Therefore, the observation is that it is possible that RAT dependent positioning methods for a single NGSO scenario does not meet the latency requirement of certain use cases. 

Observation 2: RAT dependent positioning methods for a single NGSO scenario may not meet the latency requirement.

It should be mentioned that supporting RAT dependent positioning methods are optional UE features. In other words, it is possible that some UEs do not support the RAT dependent positioning methods. The current solution developed in RAN1 seems not suitable for a UE not supporting RAT dependent positioning features. For those UEs, whether and how network verifies UE location in NTN is unclear. 

Observation 3: Supporting RAT dependent positioning methods are optional UE features, and it is unclear whether/how network verifies UE location in NTN if a UE does not support RAT dependent positioning methods.

Although the targeted accuracy of network verified UE location is 5-10 km, the usage of the current RAT dependent positioning methods in NTN does not prevent a much more positioning accuracy (i.e., less than 5-10 km). This raises a serious UE privacy concern. Overall, we think any RAT dependent, especially new, positioning methods introduce unnecessary privacy concern for the UE without justifiable performance benefit. 

Observation 4: Any RAT dependent, especially new, positioning methods introduce unnecessary privacy concern for the UE without justifiable performance benefit.

Based on the above observations, we have the following proposal. 

Proposal: For network verifying UE location in NTN, examine carefully on applicable scenarios, latency requirements, UE supporting capabilities and privacy concern before starting the specification work.
3 Conclusion
According to the analysis in section 2, we propose that:
Observation 1: RAT dependent positioning methods are not applicable to a single GSO scenario. 

Observation 2: RAT dependent positioning methods for a single NGSO scenario may not meet the latency requirement.

Observation 3: Supporting RAT dependent positioning methods are optional UE features, and it is unclear whether/how network verifies UE location in NTN if a UE does not support RAT dependent positioning methods.

Observation 4: Any RAT dependent, especially new, positioning methods introduce unnecessary privacy concern for the UE without justifiable performance benefit.

Proposal 1: For network verifying UE location in NTN, examine carefully on applicable scenarios, latency requirements, UE supporting capabilities and privacy concern before starting the specification work.
